This paper investigates the male wage inequality and its evolution over the 1994-2002 period in Turkey by estimating Mincerian wage equations using OLS and quantile regression techniques. Male wage inequality is high in Turkey. While it declined at the lower end of the wage distribution it increased at the top end of wage distribution. Education contributed to higher wage inequality through both within and between dimensions. The within-groups inequality increased and between-groups inequality decreased over the study period. The latter factor may have dominated the former contributing to the observed decline in the male wage inequality over the [1994][1995][1996][1997][1998][1999][2000][2001][2002]. Further results are provided for the wage effects of experience, public sector employment, geographic location, firm size, industry of employment and their contribution to wage inequality. Recent increases in FDI inflows, openness to trade and global technological developments are discussed as contributing factors to the recent rising within-groups wage inequality.
Introduction
Wages constitute the largest component of individual income. An understanding of the evolution of wages and the level of wage inequality is essential for an understanding of the labor market dynamics in relation to internal migration, poverty or monetary incentives facing the workers and the young. Wage inequality reflects the structure of wages and the welfare differences among people. The evolution of the wage structure gives an idea about how welfare distribution moves over time. An increase in wage inequality implies polarization in the welfare distribution in the society.
Evolution of wages, wage inequality, and their relation to education using quantile regression model have been studied extensively in the developed countries.
Examples include Buchinsky (1994) for the United States, Abadie (1997) and Budria and Moro-Egide (2008) for Spain, Hartog et al. (2001) and Machado and Mata (2001; 2005) , Martins (2004) and Andini (2007) for Portugal , Ferstere and Winter-Ebmer (1999) for Australia, Gosling et al. (2000) for the UK, Prasad (2000) and Gernandt and Pfeiffer (2006) for Germany, MacGuinness et al. (2009) for Ireland, Pereira and Martins (2002) , Martins and Pereira (2004) , Budria and Pereira (2005) and PrietoRodriguez et al. (2008) for several European countries. Lemieux (2007) provides a review of the discussions on secular growth in wage inequality in the United States and other advanced industrialized countries. This topic is studied less often in the developing countries. Recent examples include Blom et al. (2001) and Gonzales and Miles (2001) who studied the wage inequality in Brazil and Uruguay respectively. Patrinos et al. (2009) studied the wage inequality in several Latin American and East Asian countries. Other studies from developing countries, which study the returns to 3 education by quantile regression include Mwabu and Schultz (1996) in South Africa, Girma and Kedir (2003) in Ethiopia and Falaris (2008) increased however, the between-groups inequality decreased over the study period.
The latter effect may have dominated the former contributing to the observed decline in male wage inequality over the period [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] . Further, most of the other covariates had negative impacts on within-groups inequality and they contributed to the overall decline in male wage inequality observed during this period. Finally, increased foreign direct investment inflows, openness to trade and global technological developments favoring skilled labor which are observed recently are discussed as the possible causes of the rising within-groups wage inequality.
This paper is organized as follows. Section 2 describes the Turkish education system and educational attainment of the population. Recent developments in the Turkish economy and the labor market are also provided in this section. Section 3 4 presents the quantile regression model. Information about the data sets and the variables used in the analysis are given in Section 4 together with wage and educational distributions. Section 5 presents the ordinary least squares and the quantile regression estimates of the wage equations together with the estimates for returns to education. Section 6 digresses on the possible causes of rising within-groups wage inequality. Conclusions appear in Section 7.
Education System and the Recent Economic Developments

1. Education System in Turkey
Until 1997, the educational system in Turkey consisted of five years of primary school, three years of middle school, three years of high school, three or four years of vocational high school and university education which provide two to six years of training depending on the program of study. In 1997 a major educational reform extended the compulsory education from five years to eight years covering the middle school. In 1992, twenty-five new universities were established expanding university education opportunities greatly. These two developments significantly 
Recent Economic Developments in Turkey
Turkish economy experienced several major shocks since the early 1990s. 
The Model
An ordinary least squares (OLS) model is based on the mean of the conditional distribution of the dependent variable. However, it may be of interest to know the effects of the exogenous variables at different points of the conditional distribution of the dependent variable. This is accomplished with the quantile regression model 6 which was first introduced by Koenker and Basset (1978) . In a wage equation context, the quantile regression model can be written as: over β where ρ θ is the check point function defined as ρ θ (z) = θz if z ≥ 0 or ρ θ (z) = (θ-1)z if z < 0. Thus, the quantile regression minimizes not the sum of squared residuals as in OLS but an asymmetrically weighted sum of absolute errors (Koenker and Hallock, 2001) . Linear programming methods are used to solve this minimization problem and the standard errors of the coefficient estimates are obtained by using bootstrap methods proposed by Buchinsky (1998b) . In the OLS estimation, the wage effect of a change in one of the exogenous variables say education is to shift the conditional log-wage distribution. However, in the case of the quantile regression not only the location but also the shape of the log-wage distribution changes. Further, quantile regression provides estimates robust to the outliers of the dependent variable, wages and they are also more efficient than the OLS under non-normality of the error terms.
The empirical specification of the model is as follows. ln W is the natural logarithm of the real hourly wage. The set of exogenous variables in X includes individual characteristics such as education, experience, geographic location, firm attributes such as firm size, public ownership status and various industry indicators (Mincer, 1974 
The Data and the Distributions of Wages and Education
The Data
This study is based on the data from 1994 reflecting the increased years of compulsory schooling from five to eight years in 1997. There is a marked increase in the percentage of male wage earners at the middle school, vocational high school and the university levels. There were significant decreases in the percentages of the male wage earners in the lowest educational levels.
Changes in Wage and Education Distributions
The percentages of illiterates declined by almost 50 percent. 
Estimation Results
The Effect of Education
The Appendix Table A1 
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We next examine the return to education at different quantiles. The results of the F-tests confirm that the quantile returns at different points of the wage distribution are significantly different from one another at five percent level of significance in both 1994 and 2002. Thus, the OLS results which provide the return estimates at the mean of the wage distribution mask important differences in the return estimates at different points of the wage distribution indicating that schooling is not uniformly rewarded in the labor market. Thus, education increases within-group wage dispersion. Table 3 provides the q90-q10 and q75-q25 spreads for each of the covariates. We observe that in general, the q90-q10 spread is larger than the q75-q25 spread indicating that wage dispersion takes place mostly at the tails of the wage distribution. In 2002, university education makes the largest contribution to within-group wage inequality.
Martins and Pereira (2004) and Budria and Pereira (2005) returns over the wage distribution at all levels of education in Ethiopia. Mwabu and Schultz (1996) find for Africans, primary school returns decline, secondary school returns have a U-shape and the university returns are homogenous across the quantiles.
Next, we examine the changes in the effects of education over time. Appendix tables show that the median (q50) returns across all education groups decreased from 1994 to 2002 except at the primary level contributing towards wage compression. Table 3 shows that within-groups wage inequality increased since the change in q90-q10 spread increased in all education levels over 1994-2002. The former effect may have offset or even reversed the latter effect, producing the observed decline in male wage inequality over 1994-2002 The largest increase in the spread was at the university level with 27 percentage points. Providing an explanation for the underlying causes this increased heterogeneity is deferred to future studies. However, one may surmise that changes in the distribution of study subjects and the quality of the university degrees awarded may have contributed to this process. For instance, the recent expansion of the university system meant establishment of universities with inadequate physical facilities and teaching staff. This may have contributed to low quality of qualifications awarded by the recently established universities. Second the expansion of the university system meant an increase in the number of graduates in study subjects such as social sciences, as opposed to technical fields, which are less valued in the labor market. Third, the expansion of the university system may have increased low ability individuals accessing the university education. Differences in ability influences the amount of human capital acquired in school which translates into wage differences in the labor market. Assuming complementarity of ability and education, returns earned by individuals at the lower end of the wage distribution will decrease, increasing the dispersion of wages. There is increased heterogeneity at other education levels also which is harder to explain. The educational reform of 1997 made the middle schooling compulsory and universal which may have increased the heterogeneity in the ability levels of the graduates at this level. Other explanations include educational mismatches in the labor market, differences in school quality and over education. Further research needs to be done on this issue which is deferred to future studies. Budria and Pereira (2005) found that in Greece, Norway and Italy education contributed towards overall wage dispersion. In Germany, UK; France and Finland the 13 impact of education was ambiguous due to opposing between and within-group effects. In Portugal and Sweden, education contributed to a decline in inequality. Patrinos et al. (2009) found that wage effects of education increased within-group inequality in most of the Latin American countries and decreased it in most of the East Asian countries.
Per Year Returns to Education
The OLS estimates and the estimates at different quantiles of the per year returns to education are reported in Table 4 . Four salient observations emerge. Non graduates are insignificant, therefore will not be discussed. First, the returns increase over different levels of education so that highest returns are achieved at the university level. This is in contrast to the diminishing returns to schooling hypothesis. There are two possible reasons for the high returns at the university level. One is that the supply of university educated labor restricted by the capacity of the limited number of universities relative to the demand. The other is that, due to the highly competitive national university entrance examination the students selected to enter a university program are high ability individuals. Since our analysis does not control for the ability of the individuals and this selection process, the returns at the university level are high. Second, the returns at different education levels differ across the quantiles of the wage distribution. In 2002, the returns increase across the quantiles at all education levels. Third, there are significant declines in returns between 1994 and 2002 at all levels of education both at the mean of the wage distribution (OLS estimates) and at various quantiles. The declines may be due to the increased relative supply of educated labor and the decreased relative demand for labor due to the adverse labor market effects of the 2001 economic crisis. Fourth, the returns to vocational high school are significantly higher than the returns to high school both at the mean of the 14 wage distribution and at all over the entire wage distribution. This is in contrast to the general pattern observed in most of the countries. However, it is in conformity with the previous studies on Turkey (Tansel, 1994; 2005 and 2008) .
The Effects of Various Covariates
The Appendix tables indicate that workers at the lowest tail of the wage distribution obtained the highest wage premium to an additional year of potential labor market experience implying that experience contributed to the decline in wage inequality. The public sector premium declined across the quantiles in both years Tables A1, A2   15 and A3 for brevity. In 1994 (2002), out of the 14 industries only the seven (four) industry indicators were statistically significant across most of the quantiles. The workers in mining, manufacturing, construction, electric water and gas, hotels and restaurants, transportation and finance sectors have positive and declining returns across the quantiles. They can be interpreted as egalitarian industries (Machado and Mata, 2001 ).
Digression on Rising Within-Group Wage Inequality
In this section we discuss the possible causes of rising within-group wage inequality. During the 1980s the wage inequality in the US increased tremendously as a result of the increase in wages of the more skilled workers relative to that of the lessskilled workers Johnson, 1992: Katz and Murphy, 1992; Juhn et al., 1992) . Economists agree that this is the result of an increase in the relative demand for skilled labor. However there is no agreement over the cause of the relative demand shift for skilled labor. Leamer (1993; , Borjas and Ramey (1995) , Feenstra and Hanson (1996) and Wood (1994) and others argued that the resources shifted towards industries that use skilled labor relatively intensively as a result of the increased import competition from low-wage countries. On the other hand, Davis and Haltiwanger (1991) , Bound and Johnson (1992) , Lawrence and Slaughter (1993) , Berman et al. (1994) argued that the recent technological changes caused firms to switch to the production techniques that are biased in favor of skilled labor. Hijzen (2007) found that the skill-biased technological change is the predominant force behind the increase in wage inequality in the UK during the 1990s while outsourcing played a significant role but not to the same extent. Although these issues are extensively studied in the developed countries, they are not often studied in developing countries. However, there is evidence that the wage inequality increased in 16 these countries also. Berman et al.(1998) suggest that implications of the skill-biased technological change for income inequality may be greater in developing countries where less-skilled labor is already impoverished. Hanson (1996 and 1997) argue that the capital flows from North to South with outsourcing by Northern multinationals contributed to an increase in the relative demand for skilled labor raising the wage inequality in both the sending and the recipient countries. Hanson and Harrison (1999) and Feliciano (2001) (Şenses and Koldaş, 2005) . The recent increase in the FDI inflows may be a factor behind the rising within-group wage inequality discussed in this paper. These propositions are not investigated but are deferred to future work. Finally, high inequality in Turkey could also be related to the supply of skills. In Turkey not only the cost of higher education is high but also the cost of getting high quality higher education is high. For instance it is difficult and requires investment throughout the school years to go to the universities, the graduates of which are sought after.
Conclusions
This paper studies the male wage inequality and its evolution from 1994 to These factors suggest that there was a shift in the labor supply while at the same time labor demand remained stable or declined. Fourth, the within-group male wage inequality has increased while the between-group male wage inequality declined over the study period. The latter decline may have offset or reversed the former increase contributing to the observed overall decline in male wage inequality from 1994 to 2002. Fifth, experience, public employment and living in urban areas all contributed 18 to lower male wage inequality through the within dimension in both 1994 and 2002. This will be addressed in future research. Several studies in the literature such as Gosling et al. (2000) and Andini (2007) also deal with only male Buchinski (1998a) with only female wage distributions. 18)*** (8.79)*** (11.86)*** (10.00)*** (5.49)*** t statistics are in parentheses. *significant at 10%;**significant at 5%;***significant at 1%.
